Exploration of antifilarial activity of gold nanoparticle against human and bovine filarial parasites: A nanomedicinal mechanistic approach.
The present work seeks to explore the antifilarial activity of biopolymer functionalized gold nanoparticles (AuNPs) against human filarial parasite (Wuchereria bancrofti) through Nrf2 signaling for the first time. A natural polymer, chitosan is used along with Terminalia chebula extract to synthesize AuNPs following the principles of green chemistry. The probable mode of action of AuNPs as filaricidal agent has been investigated in detail using model filarial parasite, Setaria cervi (bovine parasite). Biopolymers inspired AuNPs exhibit superior antifilarial activity against both human and bovine filarial parasites, and are able to induce oxidative stress and apoptotic cell death in filarial parasites mediated through mitochondria. AuNPs also alter the Nrf2 signaling. In addition, the synthesized nanomaterials appear to be nontoxic to mammalian system. Thus the present mechanistic study, targeting human filarial parasites, has the potential to increase the therapeutic prospects of AuNPs to control lymphatic filariasis in the upcoming days.